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ILGHOLW\VHQVLWLYLW\GDWDDOORZVIRUDFFHOHUDWLQJWKHVXUURJDWHPRGHORSWLPL]DWLRQSURFHVV7KHSURSRVHG




















































   
   
 __ __













OLQHDU H[SDQVLRQ PRGHOV VXFK DV ILUVW RU VHFRQGRUGHU 7D\ORU RQHV &RQVHTXHQWO\ WKH QXPEHU RI
LWHUDWLRQVRIQHFHVVDU\WRFRQYHUJHWRDQRSWLPXPGHVLJQLVXVXDOO\YHU\VPDOOVD\DIHZ7KLVLQ
FRQMXQFWLRQZLWKWKHIDFWWKDWWKHVXUURJDWHPRGHOXSGDWHLQHDFKLWHUDWLRQUHTXLUHVRQO\RQHQHZKLJK
ILGHOLW\ PRGHO HYDOXDWLRQ DW WKH GHVLJQ SURGXFHG DW WKH SUHYLRXV LWHUDWLRQ SHUPLWV FRQVLGHUDEOH
UHGXFWLRQRIWKHRYHUDOORSWLPL]DWLRQFRVWFRPSDUHGWRPRVWFRQYHQWLRQDOPHWKRGV
7KHVXUURJDWHPRGHORSWLPL]DWLRQLVHPEHGGHGLQWKHWUXVWUHJLRQIUDPHZRUN&RQQHWDO




7KH VXUURJDWH PRGHO LV D FRPSRVLWLRQ RI WKH ORZILGHOLW\ PRGHO DQG VLPSOH XVXDOO\ OLQHDU
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7KH OLQHDU WHUP(Lā[[L LQ GHILQHGDV LQ  HQVXUHV ILUVWRUGHUFRQVLVWHQF\EHWZHHQ WKH
VXUURJDWHDQGWKHKLJKILGHOLW\PRGHO WKDW LVSHUIHFWDJUHHPHQWRI WKHPRGHOJUDGLHQWVERWKIRU WKH
GUDJDQGWKHOLIWFRHIILFLHQW:KLOHWKLVUHTXLUHVGHULYDWLYHLQIRUPDWLRQLQRXUDSSURDFKLWLVREWDLQHG
DWRQO\VPDOOFRPSXWDWLRQDORYHUKHDGXVLQJDGMRLQWVHQVLWLYLWLHV6DWLVIDFWLRQRIERWK]HURDQGILUVW
RUGHUFRQVLVWHQF\HQVXUHV SURYLGHG WKDW WKH IXQFWLRQV LQYROYHGDUHVXIILFLHQWO\VPRRWK$OH[DQGURY
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ZKHUH[LNN    « LV WKH VHTXHQFH DSSUR[LPDWLQJ[L ZLWK[L  [L/LN LV WKH OLQHDU
DSSUR[LPDWLRQRIWKHVXUURJDWHPRGHOVLHVWDEOLVKHGDW[LNRIWKHIRUP
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:H DSSO\ WKH SURSRVHG DOJRULWKP WR WKH GHVLJQ RI WUDQVRQLF DLUIRLOV 7KLV VHFWLRQ SURYLGHV D
GHVFULSWLRQRIWKHSUREOHPVHWXSGHVLJQYDULDEOHV&)'PRGHOVDQGUHVXOWVRIQXPHULFDORSWLPL]DWLRQ
VWXGLHV
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ZKHUH][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EDVHOLQH LV WKHWKLFNQHVVRI
WKHEDVHOLQHDLUIRLOZKLFKLVDPRGLILHGYHUVLRQRIWKH1$&$GHILQHGDV







ZDV VHW WR  GXULQJ WKH VXUURJDWH RSWLPL]DWLRQ SURFHVVHV  ,Q WKLV ZRUN LQ RUGHU WR LQYHVWLJDWH WKH
SHUIRUPDQFH RI WKH DOJRULWKP ZH VHW WKUHH GLIIHUHQW PD[LPXP QXPEHU RI ORZILGHOLW\ PRGHO
HYDOXDWLRQV LH   DQG XQOLPLWHG QXPEHU WHUPLQDWHG XSRQ FRQYHUJHQFH ZLWK WKH IROORZLQJ
DFURQ\PV$(60$(60DQG$(60fUHVSHFWLYHO\7KHUHVXOWVRIWKHQXPHULFDOH[SHULPHQWVZLOO




DSSURDFKDEDVHOLQHDLUIRLO VKDSH][EDVHOLQH LVGHIRUPHG WR\LHOGDQHZDLUIRLO VKDSH][7KHQHZ
DLUIRLOVKDSHFDQEHZULWWHQDV
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EHLQJ WKH +LFNV+HQQH EXPS IXQFWLRQV GQ LV WKH GHIRUPDWLRQ DPSOLWXGH 1 LV WKH QXPEHU RI
GHIRUPDWLRQVDQG
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([DPSOHV RI D IHZ+LFNV+HQQH EXPS IXQFWLRQ VKDSHV DUH VKRZQ LQ )LJXUH  ,Q DLUIRLO VKDSH




7ZRGLPHQVLRQDO WUDQVRQLF IORZ SDVW DLUIRLO VHFWLRQV LV FRQVLGHUHG 7KH IORZ LV DVVXPHG WR EH
VWHDG\LQYLVFLGDQGDGLDEDWLFZLWKQRERG\IRUFHV7KHFRPSUHVVLEOH(XOHUHTXDWLRQVDUHWDNHQDVWKH
JRYHUQLQJIOXLGIORZHTXDWLRQV
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SUHVHQWHG 2XU DSSURDFK H[SORLWV D ORZILGHOLW\ &)' PRGHO DQG DGMRLQWHQKDQFHG VSDFH PDSSLQJ
WHFKQLTXH WRFUHDWH IDVWDQGUHOLDEOHVXUURJDWHPRGHO WKDW LVVXEVHTXHQWO\XVHG WR\LHOGDSSUR[LPDWH
RSWLPXPGHVLJQRI WKH H[SHQVLYH KLJK ILGHOLW\PRGHO DW ORZFRVW7KHQXPHULFDO UHVXOWV VKRZ WKDW
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